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It is well known that characteristic electrocardio- 
graphic changes are frequently demonstrable in 
patients with active rheumatic fever. In some cases 
where the clinical signs of carditis are equivocal, 
definite evidence of cardiac involvement may be 
obtained from electrocardi taken at frequent 
intervals during the course of the illness. The most 
common finding is a ual increase in the length 
of the P-R interval which usually returns to normal 
as the patient recovers. Thus wide fluctuations in 
the conduction time may be observed. In some pa- 
tients following an acute rheumatic attack the P-R 
interval remains consistently prolonged. 


When these electrocardiographic changes are ac- 
companied by other signs of an active rheumatic 
infection, their significance is not questioned. How- 
ever, when they occur in patients without demon- 
strable clinical or laboratory evidence of rheumatic 
activity, their interpretation becomes more difficult. 


In studing routine electrocardiograms taken on 
140 children with possible and potential rheumatic 
heart disease who had no demonstrable clinical or 
laboratory signs of rheumatic activity, P-R intervals 
of more than 0.19 second were encountered in eight 
instances. Variations of more than 0.04 second in 
the length of the conduction time were also noted 
in tracings taken at different times in seven of these 
140 children. The following questions therefore 
arose: (1) Can a prolonged P-R interval be con- 
sidered an indication of myocardial involvement 
(scarring of the conduction system) in rheumatic 
subjects with no demonstrable organic heart diease? 
(2) Do fluctuations of 0.04 second, or more, occur 
in rheumatic children in the absence of an active 
rheumatic infection? 


The P-R interval in normal children. In using any 
laboratory test as an aid in the diagnosis of disease, 
it is essential to know the range of variations found 
in normal individuals. Comparatively few studies 
of electrocardiograms, either of normal adults or of 
normal children, have been published. Although the 
majority of observers agree that a P-R interval of 
more than 0.20 second in adults and of more than 
0.17 to 0.18 second for children is abnormal, it is 


AURICULOVENTRICULAR CONDUCTION TIME OF NORMAL 
CHILDREN AND OF RHEUMATIC CHILDREN WITHOUT 
SIGNS OF RHEUMATIC ACTIVITY 


noteworthy that several of the control series of pre- 
sumably normal individuals contain exceptions. 
Thus conduction times of 0.18 to 0.20 second in 
apparently healthy infants and children have been 
recorded. 


It was thought possible that if further studies 
of electrocardiograms of norma] children were made, 
additional instances of conduction times of more 
than 0.18 second might be found. 


Electrocardiograms on 150 normal girls — 
age from 6 to 16 years were taken. It was found that 
eight of these girls, or 5 per cent, had P-R intervals 
of 0.19 second, or more, with a maximum of 0.24 
second. As far as could be ascertained, none of these 
eight girls had a history of rheumatic fever or 
chorea. On physical and fluoroscopic examination 
their hearts were normal. 


These findings suggest that although conduction 
times of more than 0.18 second are uncommon in 
children less than 16 years of age, they do occur. 
It seems sible, therefore, that a P-R interval of 
this length in a rheumatic child with no evidence of 
organic heart disease may be a characteristic of 
the individual rather than the result of a cardiac 
lesion. Unless electrocardiograms taken before and 
during or during and after the rheumatic attack 
show a significant increase or decrease in the len 
of the P-R interval, it is difficult to be sure that 
scarring of the conduction system has occurred. 


Fluctuations of 0.04 second, or more, in the P-R 
interval in rheumatic children with no evidence of 
active rheumatic infection. Routine electrocardio- 
grams taken when the heart rates were comparable 
over periods of six to twenty-four months on the 
eight rheumatic children whose only abnormality 
was a prolonged conduction time showed signifi- 
cant spontaneous variations in three instances. In 
two cases, the changes of 0.04 or 0.05 second were 
noted. In the other case, the variations were much 
more striking; the P-R interval varied from 0.17 
to 0.40 second without significant changes in heart 
rate. This patient, a boy of 11 years, was under 
close observation for a period of one year and 
showed no clinical or laboratory signs of rheumatic 
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activity. During this time, 
taken at intervals of app 
The P-R interval was greatly prolonged in ten of 
these tracings, ve FA from 0.86 to 0.40 second; 
in the other eight, it was 0.17 to 0.19 second. This 


Spontaneous variations in the length of the P-R 
interval of 0.04 to 0.05 second occurred occasionally 


0.16 second in the majority of 
these children had any demonstrable clinical or 
laboratory evidence of rheumatic activity during 
the period of observation. 


it is generally accepted that fluctua- 
e length of the P-R interval in normal 
persons do not exceed 0.02 second, several instances 
of fluctuations from 0.08 to 0.17 second in 
apparently normal individuals have been reported. 


Fluctuations of 0.04 and 0.05 second in the P-R 
in normal children. In our series of electro- 
cardiograms taken on 150 normal girls, two or three 
tracings were taken on the eight girls with a pro- 
lo conduction time. Spontaneous variations of 
0.04 to 0.05 second were o' in two instances. 


Previous observers who have reported prolonged 
conduction times in normal subjects have attempted 
to show that the prolongation was caused by in- 
creased vagal activity, rather than by an o ic 
lesion of the conduction system. Simple methods of 
stimula’ and inhibiting the vagus, such as, in- 
hibition of the va: by exercise and holding the 
breath in inspiration were tried, both on the eight 
normal children and on the rheumatic children 
whose only abnormality was a prolonged conduction 
time. It was found that spontaneous variations of 
0.04 second, or more, occurred in both groups. Ex- 
ercise reduced the conduction time significantly in 
two of the normal and four of the rheumatic chil- 
dren. In three of the rheumatic children, although 
the exercise was not sufficient to produce a marked 
increase in heart rate, it apparently stimulated the 
sympathetic system, for the P-R intervals were re- 
duced by from 0.04-0.06 second. In the rheumatic 
boy with the marked spontaneous variations in 
electrocardiograms taken on different days, described 
above, exercise (bending forward 20 times while 
meats. 4 in a chair) seemed to produce a Have | of 
apprehension, and the conduction time, of 
being decreased, was increased by 0.17 second in two 
electrocardiograms taken ten minutes apart. 


Other phenomena which are thought to be the 
result of vagal activity, namely, sho of the 
P-R interval during expiration, shifting of the pace- 
maker, and nodal rhythm during expiration, were 
observed with approximately the same degree of 
frequency in the normal ad the rheumatic group. 
The similarity of response in the two ups sug- 
gests that the prolongation of the conduction time 

ch mally found in rheumatic subjects 


which is occasio: 
with apparently normal hearts may be caused by 
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increased vagal activity, rather than specific 
injury of the pre 


In view of our observations a eas 
changes in the P-R interval may occasi ly occur 
in normal, as well as in rheumatic children, such 
changes, in the absence of signs of an active rheu- 
matic infection, should be interpreted with caution. 
Significant variations occurred not only in rheumatic 
children with prolonged conduction times who had no 
detectable signs of rheumatic activity, but were 
also occasionally observed in four rheumatic chil- 
dren whose P-R intervals were usually from 0.15 to 


0.16 second. 
tion 


simple explana 
of these phenomena is possible. The action of the 
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Mosby, 229, 1941. 
In 1785, Withering published the little book, “An 
Account of the Foxglove,” which still has the great- 
est of interest to his profession and which, more than 
either his botanical or chemical work, entitles him to 
immortality. In this superb monograph on the fox- 
love... Withering states that his attention was 
rawn to digitalis in 1775 by the discovery that it 
was important in the cure of dropsy. This remedy 
was a decoction of herbs which an old woman in his 
native town, Shropshire, had compounded and used 
to cure the dropsy in instances in which qualified 


physicians had failed. After y anal the 
remedy, Withering found the important in ient 
to be foxglove. r experimenting with a 

re- 


at great length and satisfying himself as to 
sults, he prescribed it in his personal ainpennesy.. 
Apparently, his interest was further stimulated by 
hearing that the drug had been employed success- 
fully in the case of the principal of Brasenose Col- 
lege, Oxford. At first he made the leaves of the 
plant into a decoction, later into an infusion, and 
sometimes he used the powdered form. The use of 
digitalis quickly spread among Withering’s friends 
in the profession at Birmingham and Edinburgh. In 
1783 the drug made its appearance in the din - 
burgh Pharmacopoeia.” Erasmus Darwin, among 
others, used it (1785) and his son, Charles Darwin, 
the uncle of the great naturalist, also prescribed it 
at an early date. 
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years. e no 
rheumatic activity and has not developed organic 
heart disease. The a marked fluctuations 
in the P-R interval was A pr pe when this boy 
was re-examined at the age of 16 years. 
— is extremely complex and varies not only 
wi met with activity of 
opposing ic) system. Four instances 
marked variations in normal individ- 
uals (8 adults and 1 boy of 14 years) similar to 
those observed by us in a rheumatic boy without ; 
demonstrable organic heart disease have been re- i 
uals to atropin suggests that this peculiar insta " 
‘ of the conduction time may be a vagal effect. How- & 
ever, the work of Kent indicates that in certain per- 
sons more than one — pathway exists and 
it seems possible, therefore, that the impulse may 
travel by different pathways at different times. 
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